The Gram-stain-negative, rod-shaped bacterial strain designated RU-1-R-18
The genus Puniceibacterium was proposed by Liu et al. (2014) to accommodate bacteria that are Gram-stainnegative, non-flagellated, rod-shaped and have C 18 : 1 v7c as the predominant cellular fatty acid. Currently, the genus Puniceibacterium includes only one species: Puniceibacterium antarcticum (Liu et al., 2014) . The type strain of P. antarcticum was isolated from Antarctic seawater. In this study, we report on the characterization of a novel bacterium of the genus Puniceibacterium isolated from the Russian Sakhalin Island. Strain RU-1-R-18 T was isolated from intertidal sediment samples collected from Russian Sakhalin Island (GPS position, 47 u 089 00 N 142 u 039 00 E) on 11 September 2013. A sample of subsurface sediment (collected at 5 cm depth) was stored at 220 u C until processing. Briefly, sediment was shaken with sodium pyrophosphate solution and appropriate dilutions were then plated on marine agar 2216 (MA; Difco) and cultured at 25 u C. One of the pure cultures was creamy white and was designated RU-1-R-18 T . The strain was routinely cultured on MA at 25 u C and stored as a suspension in skimmed milk (10 %, w/v) at 280 u C. The type strain of P. antarcticum (KACC 16875 T ; Liu et al., 2014) was grown routinely on MA at 25 u C and used as a reference strain.
DNA was extracted and purified as described by Sambrook et al. (1989) . The 16S rRNA gene was amplified by PCR with a pair of universal primers, 27F and 1541R (Zhang et al., 2006) . The PCR product was purified by using a QIAquick PCR Purification kit (Qiagen). The purified 16S rRNA gene PCR product was sequenced using dideoxy chain termination/cycle sequencing in an ABI 3730XL sequencer (Applied Biosystems) and version 3.1 of the ABI Big Dye Terminator kit (Applied Biosystems) as recommended by the manufacturer. On the basis of pairwise comparisons of the 16S rRNA gene sequences using the recent version of the EzTaxon program (Kim et al., 2012) , strain RU-1-R-18 T shared the highest sequence similarities with P. antarcticum (97.9 %) and showed ,96.0 % sequence similarity to all other recognized members of the family Rhodobacteraceae. Multiple sequence alignments were performed using the CLUSTAL W program integrated in the MEGA 5 software (http://www.megasoftware.net/). Phylogenetic trees were reconstructed using neighbour-joining (NJ), maximumparsimony (MP) and maximum-likelihood (ML) algorithms in the MEGA 5 software (Tamura et al., 2011) . Phylogenetic analysis based on the NJ method (Saitou & Nei, 1987) showed that strain RU-1-R-18
T formed a distinct cluster with P. antarcticum KACC 16875
T as supported by a relatively high bootstrap value in the NJ tree (Fig. 1) . A similar topology was also found in the MP and ML trees.
Cell morphology was examined by phase-contrast microscopy (61000; Leitz Diaplan) of cells grown on MA at 25 u C. Motility was examined by microscopy (61000) and by observing the presence of spreading growth on MA soft agar (containing 0.3 % agar) plates (Süßmuth et al., 1987) . Gram staining was tested using the bioMérieux Gram-stain kit. Catalase activity was determined by bubble production in 3 % (v/v) H 2 O 2 and cytochrome c oxidase activity was determined using 1 % (w/v) N,N,N',N'-tetramethyl-p-phenylenediamine. Physiological and biochemical characteristics and enzyme activities were determined as described for strains from saline habitats (Zhang & Margesin, 2014) using API 20 NE, API 20 E and API ZYM systems (bioMérieux) incubated at 25 u C. The assimilation of a number of carbohydrates as the sole carbon source (D-glucose, Dmannose, D-xylose, cellobiose, maltose, lactose, sucrose, Larabinose, glycerol and D-fructose; final concentration 0.2 %, w/v) was tested in liquid culture at 25 uC as described by Zhang et al. (2010) ; the medium was additionally supplemented with NaCl (2 %, w/v). Oxidative/fermentative metabolism of glucose was determined as described by Süßmuth et al. (1987) 
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Thalassococcus halodurans UST 050418-052 T (DQ397336) appropriate substrates (0.5 %, w/v) as described previously (Margesin et al., 2003 Reasoner & Geldreich, 1985) . Growth under anaerobic conditions was examined after 5 days of incubation at 25 u C in an anaerobic jar [containing Anaerocult A (Merck) to produce anaerobic conditions] on MA supplemented with 10 mM KNO 3 . Growth under microaerophilic conditions was investigated at 25 u C on MA after incubation in a microaerophilic atmosphere containing 8-10 % (v/v) carbon dioxide and 5-7 % (v/v) oxygen; this atmosphere was generated in sealed jars containing Anaerocult C (Merck). Growth at 1, 5, 10, 15, 20, 25, 30, 35 and 40 u C was assessed on MA and in marine broth (Difco) at 150 r.p.m. Growth at 25 u C was assessed in marine broth (unshaken). Growth at pH 5, 6, 7, 8, 9 and 10 was determined at 25 u C in buffered marine broth in microtitre plates; growth was evaluated by measuring OD 600 . Salt tolerance was assessed at 25 u C as described (Zhang & Margesin, 2014) Table 1. Bacteriochlorophyll and carotenoids were extracted from whole cells grown at 25 u C with acetone/methanol (7 : 2, v/ v) as described by Alarico et al. (2002) , Boldareva et al. (2009) and Margesin & Zhang (2013) . Absportion spectra were recorded spectrophotometrically. The ability of the reference strain, P. antarcticum KACC 16875 T , to produce bacteriochlorophyll a was shown by an absorption peak at 753 nm in the spectrum of the acetone/methanol extract. Liu et al. (2014) noticed an absorption peak at 768 nm in the spectrum of the acetone/methanol extract. The presence of carotenoids in (pink-pigmented) cells of the reference strain, P. antarcticum KACC 16875 T , was verified by absorption peaks at 452 and 479 nm in the spectrum of the acetone/methanol extract. In comparison, no absorption peak was detectable in the spectrum of the acetone/ methanol extract of strain RU-1-R-18 T , which indicates its inability to produce bacteriochlorophyll a and the absence of carotenoid pigments (which coincides with the creamywhite colour of the colonies).
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For fatty acid methyl ester analysis, strain RU-1-R-18
T and the reference strain P. antarcticum KACC 16875 T were grown on MA at 25 u C for 2 days. Both strains shared similar growing behaviours and a sufficient amount of cells of comparable physiological age; they were harvested from the third streak quadrant of the MA plates after cultivation under the applied conditions. The fatty acid methyl esters were extracted and prepared according to the standard protocol of the Sherlock Microbial Identification System (version 6.1; MIDI) (Sasser, 1990) , using the database Table 1 . Phenotypic characteristics that differentiate strain RU-1-R-18
T from P. antarcticum KACC 16875 T Strains: 1, RU-1-R-18 T ; 2, P. antarcticum KACC 16875 T (all data from this study). +, Positive; 2, negative; W, weakly positive. Both strains are positive for aerobic and microaerophilic growth, gliding motility, catalase, cytochrome c oxidase, alkaline phosphatase, acid phosphatase, leucine arylamidase, valine arylamidase, cystine arylamidase, naphthol-AS-BI-phosphohydrolase, esterase (C4), esterase lipase (C8), and utilization of Dglucose, D-mannose, D-xylose, cellobiose, maltose, lactose, sucrose, L-arabinose, glycerol and D-fructose as sole carbon source. Both strains are negative for anaerobic growth, aerobic growth on TSA, trypsin, gelatinase, a-galactosidase, b-glucuronidase, N-acetyl-b-glucosaminidase, amannosidase, a-fucosidase, arginine dihydrolase, lysine dihydrolase, ornithine dihydrolase, citrate utilization, indole production, tryptophan deaminase, H 2 S production, degradation of casein, starch, pectin, polygalacturonic acid, alginic acid and agar and glucose fermentation. The predominant cellular fatty acid of strain RU-1-R-18 T was C 18 : 1 v7c, similar to the type strain of the type species of the genus Puniceibacterium, P. antarcticum KACC 16875 T (Liu et al., 2014) . Details of the fatty acid profiles of strain RU-1-R-18 T and the reference strain are available as Table  S1 (available in the online Supplementary Material).
The polar lipids of strain RU-1-R-18 T and P. antarcticum KACC 16875
T were analysed according to Tindall (1990a, b) . The polar lipid profile of strain RU-1-R-18 T contained diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, phosphatidylcholine, one unidentified aminophospholipid and seven unidentified polar lipids (Fig. S1) . The polar lipid profiles of strain RU-1-R-18 T and P. antarcticum KACC 16875
T are almost the same; however, the presence of the lipid L7 in the profile of strain RU-1-R-18 T distinguished this strain from P. antarcticum KACC 16875
The genomic DNA G+C content was determined using the thermal denaturation method (Marmur & Doty, 1962) using Escherichia coli K-12 as a calibration standard. The genomic DNA G+C content of strain RU-1-R-18 T was 59.1 mol%. DNA-DNA hybridizations were performed by the liquid renaturation method (De Ley et al., 1970) as modified by Huß et al. (1983) . DNA-DNA hybridizations were carried out in 26 SSC at 77 u C and each determination was carried out in triplicate. Both experiments were carried out at 260 nm with a model Lambda 35 UV/VIS spectrometer equipped with a Peltier System (PTP 1+1) (Perkin-Elmer). The DNA-DNA hybridization experiments revealed that strain RU-1-R-18
T shared 21 % DNA relatedness with P. antarcticum KACC 16875 T . This value was well below the 70 % cut-off point recommended for the assignment of strains to the same genomospecies (Wayne et al., 1987) .
The data presented in this study demonstrate that strain RU-1-R-18
T is a member of the genus Puniceibacterium. The requirement of salt for growth and the ability to grow at low temperatures reflect the conditions in the natural habitat. Strain RU-1-R-18 T could be differentiated from its phylogenetic neighbour P. antarcticum KACC 16875
T by the absence of carotenoid pigments, the inability to produce bacteriochlorophyll a, the ability to degrade CM-cellulose and the presence of lipid L7 in addition to other physiological properties (Table 1) . Based on phenotypic, phylogenetic and genomic data, it is evident that strain RU-1-R-18 T represents a novel species of the genus Puniceibacterium, for which the name Puniceibacterium sediminis sp. nov., is proposed.
Description of Puniceibacterium sediminis sp. nov.
Puniceibacterium sediminis (se.di9mi.nis. L. gen. n. sediminis of sediment).
Cells are short rods, 162-3 mm in size after 2-4 days at 25 u C on MA, motile by gliding, Gram-stain-negative. Colonies on MA are creamy white, convex, smooth, glossy and circular with entire margin, and 1 mm in diameter after 4 days at 25 u C. Cells grow under aerobic and microaerophilic conditions, unable to grow under anaerobic conditions. Growth occurs at 1-30 u C on MA and at 1-25 u C in marine broth, although growth at 1 u C is delayed and weak. Cells grow in buffered marine broth at pH 7-8. Cells cannot grow in medium without sea salts and supplemented with NaCl only. Grows in the presence of 2-8 % (w/v) NaCl on MA and in the presence of 2-12 % (w/ v) NaCl in marine broth. Growth is absent in the absence of NaCl and TSA and is weak on R2A at 25 u C. Negative for bacteriochlorophyll a and carotenoids. Positive for cytochrome c oxidase, catalase, alkaline phosphatase, acid phosphatase, leucine arylamidase, valine arylamidase, cystine arylamidase (weakly), naphthol-AS-BI-phosphohydrolase, esterase (C4), esterase lipase (C8), urease (delayed), b-glucosidase (in API 20NE and API 20E), degradation of CM-cellulose and utilization of D-glucose, D-mannose, Dxylose, cellobiose, maltose, lactose, sucrose, L-arabinose, glycerol and D-fructose as sole carbon source. Negative for trypsin, gelatinase, a-galactosidase, b-glucuronidase, Nacetyl-b-glucosaminidase, a-mannosidase, a-fucosidase, arginine dihydrolase, lysine dihydrolase, ornithin dihydrolase, citrate utilization, indole production, tryptophan deaminase, H 2 S production, degradation of casein, starch, pectin, polygalacturonic acid, alginic acid and agar and glucose fermentation. The predominant cellular fatty acid is C 18 : 1 v7c. The polar lipid profile contains diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, phosphatidylcholine, one unidentified aminophospholipid and seven unidentified polar lipids.
The type strain is RU-1-R-18 T (5LMG 28384 T 5DSM 29052 T ), isolated from Sakhalin Island in Russia. The genomic DNA G+C content of the type strain is 59.1 mol%.
